A simplified procedure for the reduction and alkylation of cysteine residues in proteins prior to proteolytic digestion and mass spectral analysis.
A procedure for reduction and alkylation of cysteine residues in proteins was developed using the volatile reagents triethylphosphine and iodoethanol. These reagents may be used to modify proteins in solution, as well as proteins in gel slices, prior to proteolytic digestion and mass spectral analysis. The procedure eliminates several steps with both types of samples. Samples in solution do not need to be desalted following reduction and alkylation, with excess reagent being removed under vacuum. For gel slices, the procedure combines washing, destaining, reduction and alkylation into a single step. The procedure was applied successfully to samples as complex as serum, and we demonstrated alkylation of cysteines to be quantitative in purified proteins. We also were able to reduce and alkylate proteins with these reagents during the gas phase. Elimination of the need for desalting of samples after reaction raised the possibility of automation of the procedure for liquid samples, which is difficult with conventional reduction and alkylation chemistries.